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(54) APPARATUS FOR OPTICAL BRANCHING/INSERTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To realize an apparatus for optical 
branching/insertion with a small loss which can freely select a light 
having arbitrary wavelength from a wavelength multiplexed light 
signal and can drop it, without requiring the replacement or the 
extension/diminution of a light reflection device such as a Bragg 
reflection filter, even when an ad/drop wavelength (particularly drop 
wavelength) are changed. 

SOLUTION: The apparatus for optical branching/insertion is 
provided with a reflective wavelength variable type light reflection 
part 4 which can vary the reflective wavelength of inputted 
wavelength multiplexed light, an optical branching part 3 which takes 
out light reflected by the light reflection part 4 as branched light of 
wavelength multiplexed light, an optical insertion part 8 which adds 
light having a wavelength corresponding to the branched light to 
passing light without being reflected by the light reflection part 4 as inserted light, and a reflective 
wavelength control part 21a to control the reflective wavelength of the light reflection part 4 according to 
the wavelength subjected to the optical branching. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A reflected wave length good transformation light reflection section variable in reflected wave 
length to inputted wavelength multiplexing light, A light branching part which takes out catoptric light by this 
reflected wave length good transformation light reflection section as a beam branch of this wavelength 
multiplexing light An optical insert portion which adds light of wavelength corresponding to this beam 
branch to a passing beam which has passed without being reflected by this reflected wave length good 
transformation light reflection section as an insertion light, The light branching / insertion device offering a 
reflected wave length control section which controls reflected wave length of this reflected wave length 
good transformation light reflection section according to wavelength for light branching. 
[Claim 2]While the series connection of two or more good light variation reflective devices with which 
reflected wave length to this wavelength multiplexing light responded to the number of wavelength 
multiplexing of this wavelength multiplexing light with variable, respectively is carried out mutually and they 
are constituted, this reflected wave length good transformation light reflection section, The light branching / 
the insertion device according to claim 1 constituting so that this reflected wave length control section may 
control reflected wave length of a good light variation reflective device corresponding to wavelength for 
[ this ] light branching on wavelength for [ this ] light branching. 

[Claim 3]While this good light variation reflective device is constituted as a variable Bragg reflection filter 
which has the same reflected wave length at the time of non-voltage impressing and with which this 
reflected wave length is changed according to impressed electromotive force, respectively, At the time 
[ control section / this / reflected wave length ] of non-light branching, this reflected wave length of this 
variable Bragg reflection filter is located between wavelength from which this wavelength multiplexing light 
differs, respectively, The light branching / the insertion device according to claim 2 constituting so that 
voltage may be impressed to a variable Bragg reflection filter with which this reflected wave length is 
located between wavelength which sets at the time of light branching and contains wavelength for [ this ] 
light branching and this reflected wave length may be changed into wavelength for [ this ] light branching. 
[Claim 4]. This beam branch from this light branching part is considered as an input, and it is characterized 
by providing a backlight reflection part with the reflection position characteristic that the reflection position 
characteristic which this reflected wave length good transformation light reflection section decided 
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according to connection order of this good light variation reflective device in this reflected wave length good 
transformation light reflection section has is reverse. The light branching / the insertion device according to 
claim 2 or 3. 

[Claim 5]While a monitor means which monitors a part of this beam branch from this light branching part, a 
passing beam which passed this reflected wave length good transformation light reflection section, and the 
wavelength multiplexing light from this optical insert portion, or all the spectra is established, Light 
branching / insertion device given in any 1 paragraph of claims 2-4, wherein this reflected wave length 
control section is constituted so that this reflected wave length may be controlled based on a spectrum 
monitored result in this monitor means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is used for WDM light transmission systems, and relates to suitable 

light branching / insertion device. 

[0002] 

[Description of the Prior Art]A communication apparatus which used the wavelength multiplexing 
(WDM:Wavelength Division Multiplex) art known as a mass optical transmission means in recent years, 
(Hereafter, it is called a WDM device or is called a node) is incorporated into a network, and the capability to 
balance the communication demand which continues increasing is being obtained. 

[0003]In the network (WDM light transmission systems) using such WDM art. Usually, the inside of the light 
by which wavelength multiplexing was carried out, By that of choosing one or more arbitrary wavelength 
(channel), and dissociating or (drops) carrying out multiplex (ad). The optical cross-connect system 
(OXC:Optical Cross-Connect) which can switch the light of the optical ad / drop device (OADM:Optical Add 
Drop Multiplexer) to cut, or an arbitrary wavelength to arbitrary routes is needed. 

[0004]Here, composition as shows drawing 21 OADM is taken, for example. That is, it is the composition of 
amplifying the received WDM light signal with the optical amplifier 101, carrying out wavelength multiplexing 
to the light which separates into the light which carries out through [ of the WDM light signal after 
amplification ] in the light separating part 102, and the light to drop, and carries out the ad of the light which 
carries out through further in the Mitsuta pile part 103, and amplifying and transmitting with the optical 
amplifier 104. 

[0005]Thus, since drops or the optical devices (the light separating part 1 02 and the Mitsuta pile part 1 03) 
which carry out an ad can realize comparatively easily wavelength always defined beforehand, it is 
satisfactory, if the wavelength beforehand used in a node is assigned intentionally and a network is 
constituted. However, when a required wavelength number must become insufficient with the wavelength 
number defined beforehand by change of communication demand, etc. or a drops (through) light wavelength 
must be changed after building a network, extension and exchange of optical devices are needed. 
[0006]In such a case, a cutting condition fake colander will once be obtained, the wavelength (through light 
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wavelength) with which communication between nodes other than the node is presented will be lost, and 
only one change (construction) will have big influence on the whole network. Although it is necessary to 
construct by transferring a circuit in this case, a WDM device needs immense expense/equipment also for 
transferring in order to communicate a lot of information by one optical fiber. 

[0007]For this reason, the demand of OADM which can change the ad/drops of arbitrary wavelength 
dynamically without affecting other wavelength is increasing. Having stated above is same also about OXC. 
Then, as shown, for example in drawing 22 , how to perform OADM in the back two back between the 
receiving end node 100 and the transmitting end node 200 (between TERM-TERM) is considered these days. 
[0008]Namely, since optical devices which choose arbitrary wavelength under the present circumstances, 
and separate only the wavelength are unrealizable, In the receiving end node 1 00, the optical waveguide type 
(AWG:Arrayed WaveGuide) filter 113 etc. separate the full wave length of a WDM light signal, In [ choose / 
which carries out through with the optical switch 1 14 for every wavelength in the stage / or or / whether it 
drops, and ] the transmitting end node 200, It is the method of realizing a function equivalent to OADM by 
choosing [ which carries out through with the optical switch 211 for every wavelength / or or ] whether an 
ad being carried out, and carrying out wavelength multiplexing of the light of each wavelength with the AWG 
filter 212 etc. 

[0009]In this drawing 22 , the numerals 1 1 1 (214), The optical amplifier and the numerals 112 (213) which 
amplify a receiving (transmission) WDM light signal, Usually, it is provided when transmitting the WDM light 
signal modulated with the modulation rate more than 10 Gbps (a gigabit/second), and the dispersion 
compensating fiber (DCRDispersion Compensation Fiber) for compensating the wavelength dispersion of a 
WDM light signal is expressed, respectively. 

[001 0]However, in the method of separating all the wavelength by which wavelength multiplexing was carried 
out in this way for every wave, and choosing with the optical switch 1 14 (21 1). A loss (insertion loss) with 
the AWG filter 113 (212) is large, and since it is necessary to insert the optical switch 1 14 (21 1) for every 
wavelength, insertion loss not only becomes still larger, but a device scale becomes large-scale. When 
DCF112 (213) is provided, insertion loss becomes large further. When the single mode fiber (SMF) is 
especially used for the optical transmission line, since DCF1 12 (213) with large dispersion compensation 
quantity is required, a loss also becomes large. 

[001 1]In such a case, since the whole insertion loss is set to not less than 16 dB, the gain which must be 
compensated between the optical amplifier 1 1 1,214 becomes very large. For this reason, in order to acquire 
a big profit to the optical amplifier 111, it is [ high-output pump laser / two or more ] necessary, and it is 
dramatically uneconomical. Since re multiplex of the light of each wavelength is carried out via the separate 
optical waveguide and the optical course which it became independent by passing the AWG filter 113 (212) 
and the optical switch 1 14 (21 1), respectively, it cannot expect attenuation by uniform loss about the light 
power of the through direction. 

[0012]For this reason, the loss difference (tilt) for every wavelength will occur in the light by which re 
multiplex is carried out, and it will have not the uniform optical transmission (loss) characteristic but the 
transmission (loss) characteristic (wavelength dependency) partial on each wavelength, since a possibility 
that the above-mentioned tilt will accumulate and increase becomes high in going via two or more nodes of 
composition as especially mentioned above, on a certain wavelength (channel), it is satisfactory — on other 
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wavelength, the phenomenon in which an error occurs will arise also according to transmission distance. 
[0013]Then, realizing OADM is also considered using the Bragg reflection filter and the optical circulator as 
conventionally proposed by JP,9-243957,A etc., for example. That is, as shown, for example in drawing 23, 
when an ad/dropping are assumed for the wavelength lambda 1 and the light of lambda 2, respectively, the 
optical circulators 301 and 302, the Bragg reflection filters 321-324, and the isolator 325 are offered, and 
OADM300 is constituted. A "Bragg reflection filter" is a thing in which the grating was formed so that only 
the light of specific wavelength may be efficient to an optical waveguide and may reflect in it, and it is known 
that insertion loss is dramatically low. 

[0014]Here, the above-mentioned optical circulator 301 outputs the input light (WDM light) from the 
terminal 301a to the terminal 301b. 

On the other hand, it has the characteristic which outputs the input light from the terminal 301b to the 
terminal 301c, and while the optical circulator 302 outputs the input light from the terminal 302a to the 
terminal 302b, it has the characteristic which outputs the input light from the terminal 302b to the terminal 
302c. 

[0015]The Bragg reflection filter 321,323, It is formed by the grating that only the light of the wavelength 
lambda 1 should be reflected, respectively, and the Bragg reflection filter 322,324, A grating is formed that 
only the light of the wavelength lambda 2 should be reflected, respectively, and the isolator 325 has the 
characteristic which prevents propagation of the light to the direction of reverse (optical circulator 
302->301). 

[0016]The ad / drops operation by OADM300 constituted are as follows like ****. That is, the input light 
(WDM light) to the terminal [ on the other hand / (for drops) ] 301a of the optical circulator 301 is outputted 
to the terminal 301b, and is led to the Bragg reflection filter 321,322, and the wavelength lambda 1 and the 
light of lambda 2 are reflected in each. This catoptric light is reinputted by the terminal 301b of the optical 
circulator 301, is outputted to the terminal 301c, and is outputted as drop light. 

[0017]On the other hand, it is outputted to the terminal 302b, is led to the Bragg reflection filter 324,323, it 
is reflected in each, and the wavelength lambda 1 and the ad light of lambda 2 which were inputted into the 
terminal 302a of the optical circulator 302 of another side (for ads) return to the terminal 302b. Thereby, it 
is multiplexed by the light (through light) and the optical circulator 302 which have passed the same optical 
course without being reflected with the Bragg reflection filters 321-324, and this catoptric light is outputted 
from the terminal 302c. 

[0018]Now, when the wavelength lambda 1 and no ingredient of lambda 2 are able to be reflected with the 
above-mentioned Bragg reflection filter 321,322, the leakage components will spread to the optical 
circulator 302 side here, but. It is again reflected with the Bragg reflection filter 323,324, and is inputted into 
the isolator 325. As a result, the above-mentioned leakage components disappear with the isolator 325. 
Similarly, it disappears with the isolator 325 also about the leakage components in the Bragg reflection filter 
323,324 of ad light. 

[0019]Thus, by using the Bragg reflection filters 321-324 and the optical circulator 301,302 of low insertion 
loss in conventional OADM300, As compared with the case where the AWG filter 113 (212) and the optical 
switch 114 (211) are used, insertion loss can be reduced substantially, and since the optical course of 
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through light is the same on each wavelength, a tilt is not generated in through light, either. In this case, 
since the interference to the ad light (drop light) of the leakage components of drop light (ad light) is also 
controlled by the isolator 325, the transmission characteristic of OADM300 can be improved. 
[0020] 

[Problem(s) to be Solved by the Invention]However, by change of communication demand, such 
conventional OADM300 needs to exchange a Bragg reflection filter for an ad/drop wavelength, when change 
is required, or it is necessary to extend or **** it. For this reason, too, a cutting condition fake colander will 
once be obtained, through light will be lost, and the technical problem that one change (construction) will 
affect and carry out big influence to the whole network will remain. 

[0021]It was originated in view of such a technical problem, and this invention is low-loss, and moreover, It 
aims at providing the light branching / insertion device which can choose the light of an arbitrary wavelength 
freely and can drop it from wavelength multiplexing light, without requiring exchange of light reflex devices, 
such as a Bragg reflection filter, and extension/****, even if change arises in a drop wavelength (beam 
branch wavelength). 
[0022] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose the light branching / 
insertion device of this invention (claim 1 ), A reflected wave length good transformation light reflection 
section variable in reflected wave length to inputted wavelength multiplexing light, A light branching part 
which takes out catoptric light by this reflected wave length good transformation light reflection section as 
a beam branch of this wavelength multiplexing light, It is characterized by offering an optical insert portion 
which adds light of wavelength corresponding to this beam branch to a passing beam which has passed 
without being reflected by this reflected wave length good transformation light reflection section as an 
insertion light, and a reflected wave length control section which controls reflected wave length of the 
above-mentioned reflected wave length good transformation light reflection section according to 
wavelength for light branching. 

[0023]The series connection of two or more good light variation reflective devices with which reflected 
wave length to this wavelength multiplexing light responded to the number of wavelength multiplexing of this 
wavelength multiplexing light with variable, respectively is carried out mutually, and the above-mentioned 
reflected wave length good transformation light reflection section is constituted here, The above-mentioned 
reflected wave length control section may be constituted so that reflected wave length of a good light 
variation reflective device corresponding to wavelength for [ this ] light branching may be controlled on 
wavelength for [ this ] light branching (claim 2). 

[0024]While each of above-mentioned good light variation reflective devices are constituted as a variable 
Bragg reflection filter which has the same reflected wave length at the time of non-voltage impressing and 
with which this reflected wave length is changed according to impressed electromotive force, respectively, 
At the time [ control section / above-mentioned / reflected wave length ] of non-light branching, reflected 
wave length of the above-mentioned variable Bragg reflection filter is located between wavelength from 
which the above-mentioned wavelength multiplexing light differs, respectively, It may be constituted so that 
voltage may be impressed to a variable Bragg reflection filter with which reflected wave length is located 
between wavelength which sets at the time of light branching and contains wavelength for 

6 



JP 2002-156667 

[ above-mentioned ] light branching and the reflected wave length may be changed into wavelength for 
[ above-mentioned ] light branching (claim 3). 

[0025]A beam branch from the above-mentioned light branching part is considered as an input, and a 
backlight reflection part with the reflection position characteristic that the reflection position characteristic 
which the above-mentioned reflected wave length good transformation light reflection section has is 
reverse may be provided in this light branching / insertion device. The above-mentioned "reflection position 
characteristic" is decided according to connection order of a good light variation reflective device in the 
above-mentioned reflected wave length good transformation light reflection section (claim 4). 
[0026JA monitor means which monitors a part of a beam branch from the above-mentioned light branching 
part, a passing beam which passed the above-mentioned reflected wave length good transformation light 
reflection section, and the wavelength multiplexing light from the above-mentioned optical insert portion, or 
all the spectra to this light branching / insertion device may be established, and In this case. The 
above-mentioned reflected wave length control section may be constituted so that the above-mentioned 
reflected wave length may be controlled based on a spectrum monitored result in the above-mentioned 
monitor means (claim 5). 
[0027] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with reference to 
drawings. OADM1 which drawing 1 is a block diagram showing the composition of OADM as the light 
branching / an insertion device concerning one embodiment of this invention, and is shown in this drawing 1 , 
If its attention is paid to the important section, The optical amplifier 2 and 10, an optical circulator. (CIR) 3, 
a variable Bragg reflection filter. (T-BRF:Tunable-Brag.) Reflection. The Filter section 4, the optical 
couplers 5, 9, and 1 1 , a variable optical attenuator. (VAT) 6 A light shutter. (ST) 7, 1 2, an optical multiplexing 
part. (Optical coupler) 8, the wavelength division 13, drops. (Branching) The optical transmitter 1 8-1 - 18-n, 
the variable optical attenuator 19-1 - 19-n, the wavelength multiplexing section 20, and the controller 21 for 
the optical receiver 14-1 for wavelength (n wavelength) - 14-n, spectrum analyzer (SA)15-17, and ad 
(insertion) wavelength (n wavelength) are offered, and it is constituted. 

[0028]In this drawing 1 , each line (references, such as the numerals 3a and 3b) expressed with the thick line 
expresses the optical course (optical line) to which optical transmission is carried out, and the line 
expressed with the thin solid line expresses the electric path to which transmission with an electrical signal 
is carried out. The numerals 22 and 23 all express an optical (fiber) transmission line. The above-mentioned 
optical amplifier 2 is the receiving WDM light from the optical transmission line 22 for carrying out package 
(common) amplification (introduction amplification) even to a necessary light level (power) here, and the 
optical circulator 3, While outputting the output (WDM light from the optical line 3a) of this optical amplifier 
2 to the variable Bragg reflection filter part 4 side (optical line 3b), they are optical devices with the 
characteristic which outputs the light inputted from the variable Bragg reflection filter part 4 side (optical 
line 3b) to the optical line 3c. 

[0029]The T-BRF part (reflected wave length good transformation light reflection section) 4, It is what 
reflects only the light of one arbitrary wavelength or two or more (it is n at the maximum) wavelength from 
two or more wavelength lambdaHambdaN (however, two or more integers with which N is satisfied of N>n) 
by which multiplex is carried out to the WDM light from the optical circulator 3, According to this 
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embodiment, according to the impressed electromotive force from the controller 21, the reflected wave 
length can be changed now so that it may mention later. 

[0030]The catoptric light by this T-BRF part 4 is outputted to the optical line 3c as drop light by the optical 
circulator 3, and the light of the remaining wavelength that was not reflected is outputted to the optical 
coupler 5 side as a passage (through) light. That is, the above-mentioned optical circulator 3 has played a 
role of a light branching part which takes out the catoptric light by the variable reflection part 4 as drop light 
of WDM light. 

[0031]Are for the optical coupler 5 taking out a part of through light from the T-BRF part 4 as input light 
(monitor light) to the spectrum analyzer 15, and the variable optical attenuator 6, By adjusting the light level 
(magnitude of attenuation) of through light according to the control signal from the controller 21, Are for 
adjusting the inputted light level to the latter optical multiplexing part 8, and the light shutter (passing beam 
output inhibition part) 7, It is for permitting / suspending the output to the optical multiplexing part 8 of 
through light (prohibition) by being provided between T-BRF4 and the optical multiplexing part 8, and 
changing the ON/OFF state according to the control signal from the controller 21. 

[0032]When the optical multiplexing part (optical insert portion) 8 multiplexs the above-mentioned through 
light which has passed without being reflected in the T-BRF part 4, and the ad light from the wavelength 
multiplexing section 20 (wavelength multiplexing), Are for adding ad light to through light and outputting as 
transmitting WDM light, and the optical coupler 9, Are for taking out a part of output of this optical 
multiplexing part 8 as monitor light to the spectrum analyzer 1 6, and the optical amplifier 1 0, It is for carrying 
out package (common) amplification of the transmitting WDM light from this optical coupler 9 even at the 
predetermined light level according to transmission distance, and the transmitting WDM light after 
amplification is outputted to the optical transmission line 23. 

[0033]It is for the optical coupler's 1 1 taking out a part of drop light from the optical circulator 3, and 
outputting it as monitor light to the spectrum analyzer 1 7, The light shutter (beam branch output inhibition 
part) 12 is for permitting / suspending the output to the wavelength division 13 of drop light like the 
above-mentioned light shutter 7 by changing the ON/OFF state according to the control from the controller 
21 (prohibition). 

[0034]For every wave, the wavelength division 13 is the drop light from the light shutter 12 for carrying out 
a wavelength division, and optical receiver 14-i (however, M-n), It is for receiving the light of wavelength 
which corresponds among the wavelength lambda 1 by which the wavelength division was carried out for 
every wave by this wavelength division 13 - lambdan, respectively, and carrying out predetermined 
receptions, such as photoelectric conversion. 

[0035]The spectrum analyzers 1 5-1 7, The spectrum of the monitor light inputted from the corresponding 
above-mentioned optical couplers 5, 9, and 1 1 , respectively is analyzed, The analysis result (spectrum 
monitored result) is outputted to the controller 21 as information for reflected wave length control of the 
above-mentioned T-BRF part 4, or magnitude-of-attenuation control of the variable optical attenuator 6 
and 19-i. 

[0036]That is, these spectrum analyzers 15-17, The monitor means which monitors all the spectra of the 
drop light from the optical circulator 3, the through light which passed the T-BRF part 4, and the 
transmitting WDM light from the optical multiplexing part 8 is formed, Based on the spectrum monitored 
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result in this monitor means, the controller 21 controls the reflected wave length of the T-BRF part 4. The 
details of the control are mentioned later. 

[0037]Next, it is for the above-mentioned optical transmitter 18-i generating and outputting the ad light of 
the wavelength corresponding to the drop wavelength which should be carried out multiplex (ad) to the 
above-mentioned through light with pump laser etc., respectively, Variable optical attenuator 1 SH is for 
adjusting the light level of the ad light from corresponding optical transmitter 18-i to a level suitable for the 
wavelength multiplexing in the wavelength multiplexing section 20 and the optical multiplexing part 8, 
respectively. Such variable optical attenuator 1 9-i is also controlled according to the control signal from the 
controller 21. 

[0038]The wavelength multiplexing section 20 carries out wavelength multiplexing of the ad light after the 
light level adjustment by such optical variable attenuator 1 9H, and outputs it to the above-mentioned 
optical multiplexing part 8. And the controller 21 carries out concentrated control of the operation (an ad / 
drops operation) of this OADM1, and in this embodiment if it pays its attention to the function of the 
important section, it has the following function parts. 

[0039](D The function as the reflected wave length control section 21a which controls the reflected wave 
length of the T-BRF part 4 according to the wavelength for drops. Specifically based on the 
above-mentioned analysis result in the spectrum analyzers 15-17, this reflected wave length control is 
performed so that only the light of the wavelength for drops may be dropped correctly. 
(2) The function as the light shutter control section 21b for controlling the light shutters 7 and 12 in a power 
up etc., and suspending the output of through light and drop light. 

[0040](3) Based on the above-mentioned analysis result (getting it blocked each spectrum monitored result 
of through light and transmitting WDM light) in the spectrum analyzers 15 and 16, the magnitude of 
attenuation of the variable optical attenuator 6 and 19-i is adjusted, respectively, The function as the 
variable optical attenuator control section 21c for adjusting the multiplexing level (power) of the through 
light in the optical multiplexing part 8, and ad light, and the level of transmitting WDM light to the optimal 
state. 

[0041]Now, next, the composition of the above-mentioned T-BRF part 4 is explained in full detail. They are 
a top view showing typically the T-BRF part 4 of the above [ drawing 2 ] , and a mimetic diagram which 
drawing 3 expands selectively the A-A arrowed cross-section shown in this drawing 2 , and is shown, As 
shown in these drawing 2 and drawing 3 , the T-BRF part 4 of this embodiment, The optical waveguide 40 
which has the core layer 40a which guides input light (WDM light), and the cladding layers 40b and 40c 
provided in the double-sided part of this core layer 40a, Two or more electrode 41 -i of the shape of a track 
with width x 0 by which bonding (junction) was carried out for every interval x t so that the surface part [ on 
the other hand / (cladding layer 40b side) ] of this optical waveguide 40 might be intersected with the optical 
waveguide 40, The electrode 42 of the shape of a substrate joined to the surface part of another side 
(cladding layer 40c side) is offered, and it is constituted. 

[0042]And to the core layer 40a of the above-mentioned optical waveguide 40. As shown in drawing 3 , 
grating 43— i is formed corresponding to wavelength lambdai for drops, and only the lights of a specified 
wavelength are scattered about among the WDM light which spreads the core layer 40a in each grating 43— i, 
and it is efficient and is reflected. That is, the optical waveguide 40 of a portion in which grating 43— i was 
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formed will form Bragg reflection filter (T-BRF) 40— i (refer to drawing 4 ), respectively. 

[0043]Here, voltage is impressed to the above-mentioned electrode 41 -i, if an electric field is added to the 

optical waveguide 40 of a portion in which grating 43— i was formed, the refractive index of the optical 

waveguide 40 of the portion will change, and the reflected wave length in grating 43— i will also change with 

the electric fields according to it. Actually, the variable width of 10 nm (nano meter) - about 105 nm is 

realizable. 

[0044]all are larger than the grating length L (in this case — a part for 2xdeltax 0 ), and width x 0 of the 
above-mentioned electrode 41 -i is set up, as shown in drawing 3 . This is that the electric field produced in 
the edge portion of electrode 4H does not become uniform, when voltage is impressed to electrode 41 -i, 
and it is to prevent a gap from arising in reflected wave length lambdai in grating 43— i. 
[0045]As mentioned above, the series connection of two or more variable T-BRF(good light variation 
reflective device) 40— i is mutually carried out by impressed electromotive force, and the reflected wave 
length to the WDM light into which this T-BRF part 4 was inputted is constituted, respectively, By changing 
the impressed electromotive force to electrode 41 -i from the controller 21 (reflected wave length control 
section 21a) mentioned above, it is possible to change the reflected wave length of T-BRF40H and to drop 
the light of arbitrary wavelength (through). 

[0046] However, in WDM, when changing reflected wave length (getting it blocked drops / through 
wavelength) in this way, don't affect other wavelength except reflected wave length (this is called 
non-blocking conditions). So, to each T-BRF40H, as typically shown, for example in drawing 5 , The reflected 
wave length in the state (at the time of un-dropping) where there is no impressed electromotive force to 
electrode 41 -i. (It is hereafter called default reflected wave length) lambdai' is located between the 
wavelength grids of drop light 0. [ get blocked and ] it is set to lambdai-1 <lambdai'<lambdai — grating 43— i 
being formed like, respectively and, If voltage is impressed only to electrode 41 -i corresponding to 
T-BRF40-i to which default reflected wave length lambdai' was set between the wavelength grids containing 
wavelength lambdai to drop and default reflected wave length lambdai' of the T-BRF40-i is changed into 
drop wavelength lambdai, The above-mentioned non-blocking conditions can be satisfied. 
[0047]Namely, for example, impress prescribed voltage to the electrode 41-1 and default reflected wave 
length lambdai' of T-BRF 40-1 is changed into the wavelength lambda 1 to drop the light of the wavelength 
lambda 1 , It is condition of impressing prescribed voltage to the electrode 41 -2, and changing default 
reflected wave length Iambda2' of T-BRF 40-2 into the wavelength lambda 2 to drop the light of the 
wavelength lambda 2. 

[0048]Thus, if default reflected wave length lambdai' is set up between wavelength grids, they will be 
through lights other than drop light (wavelength lambdai). It also becomes possible to remove ASE produced 
as noise light near [ each ] [the wavelength lambdak (it is k!=i at k= 1 - n)]. In this case, although it is a case 
where one T-BRF40H is considered as exclusive use at one wavelength lambdai, it is good for two wave 
lambdai [ of both the sides of default reflected wave length lambdai ], and lambdai+1 also as combination in 
one T-BRF40-L When combination is used, as for a drop wavelength, every other wave becomes. 
[0049] However, making T-BRF40H which formed grating 43— i so that default reflected wave length lambdai' 
might be located between wavelength grids as mentioned above, respectively does not have good 
manufacturability. Since manufacturability will get worse further if they are array-ized to multistage, cost 
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becomes high, in order [ then, ] to manufacture more cheaply — every — the default reflected wave length 
of T-BRF40H carries out uniformly (for example, lambda'), and he may adjust so that the above-mentioned 
non-blocking conditions may be satisfied with impressed electromotive force. 
[0050]Namely, it has the same reflected wave length lambda' at the time [ i / each / T-BRF40-] of 
non-voltage impressing respectively, He is changed by the reflected wave length according to impressed 
electromotive force, and from the controller 21 (reflected wave length control section 21a). At the time of 
un-dropping, reflected wave length lambda' of T-BRF4CH is located between the wavelength grids from 
which WDM light differs, respectively, Prescribed voltage is impressed to T-BRF40H to which reflected 
wave length lambda' is located between the wavelength which sets at the time of drops and contains the 
wavelength for drops, and reflected wave length lambda' is changed into wavelength lambdai for drops. 
[0051]Since all grating 43— i formed in each T-BRF40H may be the same as long as it does in this way, while 
manufacturability improves substantially, array-ization can be realized easily. What is necessary is to have 
the basic constitution mentioned above by drawing 2 - drawing 4 , respectively, and just to carry out multi 
stage connection of two or more kinds of T-BRF parts 4 with different default reflected wave length at the 
time of non-voltage impressing, as shown, for example in drawing 6 when exceeding the controllable 
wavelength range with impressed electromotive force. 

[0052]However, in the composition of the T-BRF part 4 (T-BRF40H) which thought the above 
manufacturability as important, the collision of wavelength occurs in a power up. for this reason, when using 
it as practical OADM1, non-blocking conditions are satisfied with impressed electromotive force — as — 
every — it is made to stop the output of through light and drop light by the light shutters 7 and 12 
mentioned above until adjustment of reflected wave length lambda' of T-BRF40-i ends Thereby, the 
reliability and the safety of OADM1 improve. 

[0053]When T-BRF40H which formed grating 43— i beforehand is made so that default reflected wave length 
lambdai' may be located between wavelength grids, respectively, the above-mentioned light shutters 7 and 
12 can be omitted. In order that through light may pass the same optical course by making the T-BRF part 
4 the multi-stage-connection composition of T-BRF40-i as mentioned above, the loss difference (tilt) for 
every [ by the difference in an optical course like / in the case of separating WDM light for every wave ] 
wavelength is not generated. However, the following tilts will occur in drop light. 

[0054]That is, with the light reflected in the position near [ as typically shown in drawing 7 ] the optical 
circulator 3 among the lights of wavelength lambdai reflected by T-BRF40-i by which multi stage 
connection was carried out, and the light reflected in a far position, the optical courses to transmit will differ 
and a loss will be different. For this reason, since the light power of each wavelength lambdai in each optical 
receiver 1 4 — i becomes less uniform, it is not preferred. 

[0055]Then, as shown, for example in drawing 8 , while providing the same optical circulator 3' as the optical 
circulator 3 in the drop light side (on the optical line 3c) of the optical circulator 3, The same thing as the 
above-mentioned T-BRF part 4 is connected for reverse at the output (optical line 3b') side of this optical 
circulator 3'. In order to distinguish the thing connected for reverse in this way from the T-BRF part 4 below, 
it is written as "T-BRF part 4'." 

[0056]In a position far from optical circulator 3', it will be reflected in T-BRF part 4' as the light reflected in 
the position near the optical circulator 3 in the T-BRF part 4 by taking such composition, and as a result, It 
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becomes possible to absorb dispersion in the loss by the difference in the optical course of drop light. That 
is, above-mentioned T-BRF part 4' considers drop light from the optical circulator 3 as an input, and 
functions as a backlight reflection part with the reflection position characteristic that the reflection position 
characteristic which the T-BRF part 4 decided according to the connection order of T-BRF40-i in the 
T-BRF part 4 has is reverse. Thereby, it can be made Mr. power **** of every [ of drop light ] wavelength 
lambdai, and a phenomenon which an error produces only on a part of wavelength according to transmission 
distance can be avoided. 

[0057] Hereafter, operation of OADM1 of this embodiment constituted like **** is explained in full detail, 
referring to drawing 9 and drawing 10 . First, when the power supply of OADM1 is switched on (Step A1 
shown in drawing 9 , Step B1 shown in drawing 1 0 ), by the controller 21. It rises about the drops (through) 
direction, and rises about the direction of an ad with control (Steps A2-A8 shown in drawing 9 ), and control 
(step B-2 shown in drawing 1 0 - B5) is carried out. In a power up, the light shutters 7 and 12 presuppose 
that the magnitude of attenuation is OFF state and variable optical attenuator 1 9-i in an infinite state 
(getting it blocked non output state of ad light), respectively, respectively. 

[0058]When its attention is paid in the drops (through) direction, here the controller 21, After powering on, 
first, the thermal control circuit (graphic display abbreviation) of the T-BRF part 4 (4') is driven, and it 
controls so that the temperature of the T-BRF part 4 (4') becomes fixed (; which prevents change of 
reflected wave length lambdai by a temperature change step A2). Subsequently, the controller 21 performs 
information setting about light wavelength lambdai the wavelength multiplexing states (the number of 
wavelength multiplexing, etc.) of WDM light, and for drops (ad) (step A3), and controls infinitely the 
magnitude of attenuation of the variable optical attenuator 6 for through lights (step A4). 
[0059]In this state, the controller 21, Voltage control (reflected wave length control) of the T-BRF part 4 
(4') is performed so that the impressed electromotive force to T-BRF40H corresponding to drop 
wavelength lambdai may be controlled based on the above-mentioned contents of information setting and 
the light of drop wavelength lambdai may be reflected in T-BRF40H (step A5). At this time, the drop light 
power by which the controller 21 is monitored by the spectrum analyzer 17 serves as the maximum 
concretely, And the above-mentioned voltage control is performed so that the through light power 
monitored by the spectrum analyzer 15 may serve as the maximum (drop light power is the minimum). It 
becomes possible to reflect only the light of a drop wavelength in the T-BRF part 4 (4') thereby very 
correctly. 

[0060]When its attention is paid to starting control of the direction of an ad at this time, on the other hand, 
the controller 21, By controlling so that the thermal control circuit (graphic display abbreviation) of the 
wavelength multiplexing section 20 is driven and the temperature of the wavelength multiplexing section 20 
becomes fixed first after powering on, as shown in drawing 10 , Preventing change of a wavelength 
multiplexing state by a temperature change (step B-2) it ranks second and the controller 21 performs 
information setting about light wavelength lambdai the wavelength multiplexing states (the number of 
wavelength multiplexing, etc.) of WDM light, and for drops (ad) (Step B3). 

[0061]And when the completion of a warm up after powering on of OADM1 is checked, the controller 21, 
The light shutters 7 and 12 are controlled to an ON state, respectively (Step A6), Based on the spectrum of 
the transmitting WDM light monitored by the spectrum analyzer 16, Until the ratio of through light power and 
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ad light power serves as a suitable value (the same power) and it will be in the optimal state (power) where 
transmitting WDM light power was set up beforehand, By feedback control, the magnitude of attenuation of 
the variable optical attenuator 6 and 19-i is gradually decreased from an infinite state (slope control; Step 
A7, step B4), and the above-mentioned feedback control state is maintained so that the above-mentioned 
state may be maintained after that (Step A8, step B5). 

[0062]Thus, if setting out of drops (through) / ad wavelength is completed, OADM1 will be in an operation 
state. Namely, the WDM light from the optical transmission line 22 amplified with the optical amplifier 2 is 
inputted into the T-BRF part 4 via the optical circulator 3, The light of drop wavelength lambdai is reflected 
in this T-BRF part 4, and it returns to the optical circulator 3, and as mentioned above by drawing 8 , after 
going via optical circulator 3' and T-BRF part 4', it is outputted to the wavelength division 1 3, dissociates for 
every wave, and is received in optical receiver 14-i. 

[0063]On the other hand, in the optical multiplexing part 8, after being multiplexed with the ad light from the 
wavelength multiplexing section 20, the through light which was not reflected in the T-BRF part 4 is 
amplified by even regular transmission power with the optical amplifier 10, and is transmitted to the optical 
transmission line 23. And when change is needed for drops (through) / ad wavelength lambdai by change of 
future communication demand, etc., the impressed electromotive force to applicable T-BRF40H is only 
controlled, and it can respond to the change, without needing exchange of optical devices, extension/****, 
etc. like before. 

[0064]It is low-loss as mentioned above, and, moreover, an ad / OADM1 which can be dropped are realized 
in the light of arbitrary wavelength lambdai, without affecting the light of other wavelength lambdak. The 
above-mentioned spectrum analyzers 15-17, It can use for amendment etc. of the gap of reflected wave 
length which may be produced according to fine adjustment of the reflected wave length of the T-BRF part 
4 (4'), change of apparatus environment, aging, etc., and, thereby, OADM1 which can sufficiently respond 
also to prolonged employment can be realized. 

[0065]Although all drop light, the through lights, and transmitting WDM light are monitored, it may be made 
to monitor only these parts by the spectrum analyzers 1 5-1 7 in the example mentioned above. Namely, for 
example, the spectrum analyzer 1 5 for through lights omits, May control impression control of the T-BRF 
part 4 (4') so that the power peak of drop wavelength lambdai serves as the maximum by the spectrum 
monitored by the spectrum analyzer 17 for drop light, and, On the contrary, the spectrum analyzer 17 for 
drop light may omit, and it may control impression control of the T-BRF part 4 (4') so that the power peak 
which corresponds to drop wavelength lambdai by the spectrum monitored by the spectrum analyzer 15 for 
through lights serves as the minimum. It is also possible to omit the spectrum analyzer 16 for transmitting 
WDM light. 

[0066]Now, since it is generally necessary to perform dispersion compensation if the modulation rate of 
each wavelength of WDM light is set to not less than 10 Gbps, a dispersion compensation machine (generally 
DCF) is needed here. Since what is necessary is just to be able to compensate the difference of the group 
velocity for every wavelength, this dispersion compensation is realizable if the principle of the T-BRF part 4 
is used also about this. That is, the reflection position of reflected wave length lambdai in each T-BRF40H is 
realizable by shifting delicately. For example, as shown in drawing 11 , two or more electrodes 41 1 which 
responded to dispersion compensation quantity required for one surface part of the optical waveguide 40 
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are formed, Between these electrodes 41 1 is connected so that it may have a certain resistance r, 
T-BRF40H is constituted, by applying a certain potential difference (|V1-V2|) to the double electrode 44, 
an electric field can be added in the shape of a slope to the optical waveguide 40, and the relation of a 
reflection position can be intentionally shifted with reflected wave length. 

[0067]Since T-BRF40H constituted in this way will be reflected in two or more positions to which the light 
of a specified wavelength corresponds to the electrode 411, if the above-mentioned potential difference is 
controlled and an electric field slope (dispersion slope) is adjusted, it will also become possible to 
compensate the distribution about one wave, therefore, it is shown, for example in drawing 12 — as — this 
T-BRF40-i — the number of drop wavelengths — ( — if a series connection is carried out to multistage by 
n), it will become possible to compensate distribution of each wavelength lambdai of input WDM light, 
respectively. 

[0068]That is, T-BRF40'-i in this case will make the function as a dispersion compensation machine in 
which reflected wave length lambdai compensates the function and the distribution of wavelength as a 
variable good light variation reflective device serve a double purpose with impressed electromotive force. 
Therefore, about the WDM light modulated with the modulation rate of not less than 10 Gbps, without 
providing DCF individually, it becomes possible to compensate distribution of the light of reflected wave 
length (drop wavelength) lambdai, and OADM1 in which dispersion compensation is possible can be realized 
small and cheaply. Since there is also no insertion loss by providing DCF individually in this case, low-loss 
nature is also maintained. 

[0069] Hereafter, the concrete realization technique is explained. They are a top view showing typically the 
composition of the T-BRF part 4A (it may be hereafter called the dispersion compensation T-BRF part 4A) 
on which drawing 13 f unctions also as a dispersion compensation machine, and a mimetic diagram which 
drawing 14 expands selectively the B-B arrowed cross-section of the dispersion compensation T-BRF part 
4A shown in this drawing 13 , and is shown. 

[0070]As shown in these drawing 13 and drawing 14 , the duty powder compensation T-BRF part 4A, While 
offering the optical waveguide 40 which has the core layer 40a which guides input light (WDM light), and the 
cladding layers 40b and 40c provided in the double-sided part of this core layer 40a, Two or more 
polar-zone 44— i provided for every interval x, so that the surface part [ on the other hand / (cladding layer 
40b side) ] of this optical waveguide 40 might be intersected with the optical waveguide 40, and the 
electrode 42 of the shape of a substrate joined to the surface part of another side (cladding layer 40c side) 
are offered, and it is constituted. 

[0071]And as the above-mentioned polar-zone 44— i is typically expanded to drawing 1 5 and is shown in it, 
The one electrode 41 1 which has predetermined resistance, respectively is bent in the shape of a winding 
path, and is formed, periodically, bonding of the bend portion of this electrode 411 is carried out to the 
surface part by the side of the cladding layer 40b, and it is formed in it. In drawing 14 , the numerals 412 
express the protective coating for protecting the cladding layer 40c which is unreserved between the 
electrodes 41 1. 

[0072]By taking such composition, composition equivalent to the composition shown in drawing 1 1 and 
drawing 12 is realized. As expanded and shown in drawing 14 , the above-mentioned electrode 41 1 can also 
be formed by V character etching (cut) etc., respectively. However, in this case, it is necessary to form the 
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peak of V character etching so that the light which spreads the core layer 40a may not be affected and 
distance sufficient from the interface of the core layer 40a and the cladding layer 40b at least may be 
maintained. 

[0073]As other construction, as shown, for example in drawing 16 , it is possible to leave the ends 410a and 
410b which apply potential on the conductor 410 with a certain resistance (rate) rho, and to carry out 
bonding of two or more electrodes 41 1 periodically. Even if it does in this way, it is possible to realize 
composition equivalent to the composition shown in drawing 1 1 and drawing 1 2 . When V1-V5 apply potential 
to the both ends 410a and 410b of the conductor 410 in this drawing 16 , it means that the potential on the 
conductor 410 is changing on a slope. 

[0074]Since losses will differ and the loss difference (tilt) of wavelength dependency will arise by the 
difference in the optical course for every wavelength, as mentioned above by drawing 7 if the number of 
wavelength multiplexing of WDM light increases also in this case, Like what was mentioned above by drawing 
8, as shown in drawing 17 , it is conversely about the same thing as the dispersion compensation T-BRF part 
4A. [As the dispersion compensation T-BRF part (dispersion compensation backlight reflection part) 4B] It 
connects via optical circulator 3', and may be made to cancel the above-mentioned tilt. 
[0075]Now, although explained by limiting to OADM1 (an ad / drops / through function) until now, when 
realizing an optical cross-connect function, it can realize using T-BRF which was mentioned above. Namely, 
as shown in drawing 18 (B), the OAD (Optical Add Drop) circuits 31A-31D of plurality (in this case, four) 
constituted using the T-BRF part 4 mentioned above as shown in drawing 1 8 (A), It connects to the optical 
cross-connect circuit 32 which has the composition shown in drawing 19 , and optical cross-connect 
system V is constituted as a kind of light branching / insertion device. 

[0076]Here, in the optical cross-connect circuit 32 shown in drawing 19 , the optical circulator in which 
32a-32c have the same characteristic as the optical circulator 3, respectively, and 33 express the optical 
coupler which trifurcates input light. The composition of this optical cross-connect circuit 32 shall be the 
composition of having paid one's attention to connecting relation with the OAD circuit 31 A, and the 
composition which paid its attention to connecting relation with the OAD circuits 31B-31C shall be 
constituted similarly. 

[0077]By such composition, in the optical cross-connect circuit 32. For example, the reflective (drops) light 
reflected in the T-BRF part 4 of the OAD circuit 31 A, It is inputted into the optical coupler 33 through an 
input port "D", and it trifurcates with this optical coupler 33, is inputted into T-BRF part 4' via the optical 
circulator 32a - 32c, respectively, it is reflected by that T-BRF part 4', and is outputted to output port "A"- 
"C." 

[0078]And as shown in drawing 18 ( B), the light outputted from the output port "A" is received as received 
wave length (channel), The light outputted from the output port "B" is inputted into the optical coupler 8 of 
the OAD circuit 31 D as an ad light, and the light outputted from the output port "C" is inputted into the 
optical coupler 8 of the OAD circuit 31 B as an ad light, here — every — if the impressed electromotive 
force to T-BRF section 4' is controlled and reflected wave length lambdai in T-BRF part 4' is controlled — 
arbitrary wavelength lambdai — an output port — " — it becomes possible to output to A"- "C." That is, it 
becomes possible to carry out cross connect of the light of arbitrary wavelength lambdai to either of four 
arbitrary routes among the input light (WDM light) to the OAD circuits 31 A-31D. 
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[0079]And in this case, it is using the T-BRF part 4, and it is possible to correspond flexibly only by the 
impressed-electromotive-force control to the T-BRF part 4 also to change of cross connect wavelength 
(reflected wave length) lambdai by change of future communication demand by low-loss. The 
above-mentioned T-BRF part 4 and 4' may be transposed to the T-BRF parts 4A and 4B which function 
also as a dispersion compensation machine. If it does in this way, also in optical cross-connect system 1 ', it 
can respond also to the WDM light modulated with the modulation rate of not less than 10 Gbps, without 
providing DCF etc. individually. Also about the T-BRF part 4 (4A) shown in drawing 1 8 (A), it may have 
composition shown in drawing 6 mentioned above or drawing 8 ( drawing 1 7 ), and the same operation effect 
as the above can be obtained, respectively. 

[0080]By the way, it is necessary to divide the light from the above-mentioned output port "A" into each 
wavelength for reception in the office (for example, the circuit equivalent to the wavelength division 1 3 in 
above OADM1 is required). For this reason, although dissociating for every wavelength using the AWG (array 
waveguide) filter etc. which were mentioned above is also considered, Thus, if it assumes that there is the 
number of wavelength multiplexing of WDM light by 100 waves when using optical devices, such as a passive 
AWG filter, so that any wavelength of 100 kinds of wavelength may be dropped, If the optical devices in 
which the wavelength division for 100 waves is possible are not prepared and it is ****, it must stop having 
to prepare 100 optical connectors for ** and the drops port for 100 waves. Therefore, a remarkable 
mounting space will be spent only in this portion. 

[0081]However, in the WDM network constituted using the node which actually has a function as OADM1 
and optical cross-connect system 1 ', supposing the maximum wavelength multiplexed number of WDM light 
is 100 waves, Usually, a wavelength number smaller than 100 waves may be sufficient as the wavelength 
number which should be dropped by each node. This is the same as that of the ad side. 
[0082]That is, if the maximum ad / the number of drop wavelengths of each node are made into a maximum 
of 1 6 waves, separation for the 1 6 waves can be performed and what is necessary will be just to prepare the 
optical connector for 16 ports, for example, since the reflected wave length in the T-BRF part 4 can be 
changed arbitrarily. Then, as shown, for example in drawing 20 , the wavelength division 13a and the 
wavelength multiplexing section 20a (equivalent to the wavelength division 13 and the wavelength 
multiplexing section 20 at OADM1 shown in drawing 1 ), respectively, What is necessary is just coming to 
arrange the optical connector of only required ad / number of drop wavelengths, if it has composition which 
carried out cascade connection of T-BRF part 4' via the optical circulator 34 for a required wavelength 
number (16 pieces). 

[0083]Circuit structure required for wavelength multiplexing/ separation can be substantially reduced by 
this as compared with the case where optical devices with a passive AWG filter etc. are used, and optical 
cross-connect system 1 ' and the large miniaturization of OADM1 can be attained. The T-BRF part 4 and 4' 
are transposed to the T-BRF parts 4A and 4B, and it may be made to give a dispersion compensation 
function also in the composition shown in drawing 20 . Reflected wave length does not necessarily need to 
be a variable thing [ ' / (4B) / which is used for the wavelength division 13a (13) and the wavelength 
multiplexing section 20a (20) / T-BRF part 4], and a fixed thing may be used. 

[0084]- In the embodiment mentioned above in addition to this, although the T-BRF part 4 (4', 4A, 4B) is 
two or more wave correspondence, as long as the light an ad / for drops is only one wave, the thing 
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corresponding to 1 wave may be used. That is, only one T-BRF40H (40'— i) should just be provided in the 
T-BRF part 4 (4", 4A, 4B). 

[0085]Although T-BRF40H of the T-BRF part 4A is making the function as a good light variation reflective 
device, and the function as a dispersion compensation machine to compensate distribution of the 
wavelength serve a double purpose in the embodiment mentioned above, of course, it is also possible to 
specialize and use it for a dispersion compensation function. And this invention is not limited to the 
embodiment mentioned above, but in the range which does not deviate from the meaning of this invention, 
can change variously and can be carried out. 

[0086]- Additional remark [Additional remark 1] A reflected wave length good transformation light reflection 
section variable in the reflected wave length to the inputted wavelength multiplexing light, The light 
branching part which takes out the catoptric light by this reflected wave length good transformation light 
reflection section as a beam branch of this wavelength multiplexing light, Light branching / insertion device 
offering the optical insert portion which adds the light of the wavelength corresponding to this beam branch 
to the passing beam which has passed without being reflected by this reflected wave length good 
transformation light reflection section as an insertion light, and the reflected wave length control section 
which controls the reflected wave length of this reflected wave length good transformation light reflection 
section on the wavelength for light branching. 

[0087][Additional remark 2] While the series connection of two or more good light variation reflective 
devices with which the reflected wave length to this wavelength multiplexing light responded to the number 
of wavelength multiplexing of this wavelength multiplexing light with variable, respectively is carried out 
mutually and they are constituted, this reflected wave length good transformation light reflection section, 
Light branching / insertion device of the additional remark 1 statement constituting so that this reflected 
wave length control section may control the reflected wave length of the good light variation reflective 
device corresponding to the wavelength for [ this ] light branching on the wavelength for [ this ] light 
branching. 

[0088][Additional remark 3] While this good light variation reflective device is constituted as a variable 
Bragg reflection filter with which this reflected wave length is located between the wavelength from which 
this wavelength multiplexing light differs at the time of non-voltage impressing, respectively, and this 
reflected wave length is changed according to impressed electromotive force, Light branching / insertion 
device of the additional remark 2 statement constituting so that voltage may be impressed to the variable 
Bragg reflection filter with which this reflected wave length is located between the wavelength in which this 
reflected wave length control section contains the wavelength for [ this ] light branching at the time of light 
branching and this reflected wave length may be changed into the wavelength for [ this ] light branching. 
[0089] [Additional remark 4] While this good light variation reflective device is constituted as a variable 
Bragg reflection filter which has the same reflected wave length at the time of non-voltage impressing and 
with which this reflected wave length is changed according to impressed electromotive force, respectively, 
At the time [ control section / this / reflected wave length ] of non-light branching, this reflected wave 
length of this variable Bragg reflection filter is located between the wavelength from which this wavelength 
multiplexing light differs, respectively, Light branching / insertion device of the additional remark 2 
statement constituting so that voltage may be impressed to the variable Bragg reflection filter with which 
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this reflected wave length is located between the wavelength which sets at the time of light branching and 
contains the wavelength for [ this ] light branching and this reflected wave length may be changed into the 
wavelength for [ this ] light branching. 

[0090] [Additional remark 5] Light branching / insertion device of additional remark 4 statement, wherein the 
beam branch output inhibition part which forbids the output of this beam branch is provided. 
[Additional remark 6] Light branching / insertion device of additional remark 4 statement, wherein the 
passing beam output inhibition part which forbids the output of this passing beam is provided between this 
reflected wave length good transformation light reflection section and this optical insert portion. 
[0091][Additional remark 7] . This beam branch from this light branching part is considered as an input, and 
it is characterized by providing a backlight reflection part with the reflection position characteristic that the 
reflection position characteristic which this reflected wave length good transformation light reflection 
section decided according to the connection order of this good light variation reflective device in this 
reflected wave length good transformation light reflection section has is reverse. Light branching / insertion 
device given in any 1 paragraph of the additional remarks 2-6. 

[Additional remark 8] While the monitor means which monitors the part of this beam branch from this light 
branching part, the passing beam which passed this reflected wave length good transformation light 
reflection section, and the wavelength multiplexing light from this optical insert portion, or all the spectra is 
established, Light branching / insertion device given in any 1 paragraph of the additional remarks 2-7, 
wherein this reflected wave length control section is constituted so that this reflected wave length may be 
controlled based on the spectrum monitored result in this monitor means. 

[0092] [Additional remark 9] Light branching / insertion device given in any 1 paragraph of the additional 
remarks 2-8 giving the reflection position characteristic of wavelength dependency to this good light 
variation reflective device. 

[Additional remark 10] The optical waveguide in which this good light variation reflective device reflects the 
light of this reflected wave length, respectively while guiding this wavelength multiplexing light, While offering 
two or more electrodes by which the series connection was mutually carried out via resistance in the 
guiding direction of this optical waveguide [ near this optical waveguide ], respectively and being constituted, 
Light branching / insertion device of the additional remark 9 statement comprising that this reflected wave 
length control section applies predetermined potential difference to the electrode of this plurality so that 
the light of this reflected wave length may be reflected in two or more positions corresponding to the 
electrode of this plurality. 

[0093][Additional remark 1 1] The light reflex device which having offered the optical waveguide which 
reflects the light of a certain wavelength while guiding the inputted wavelength multiplexing light, and two or 
more electrodes by which the series connection was mutually carried out via resistance in the guiding 
direction of this optical waveguide [ near this optical waveguide ], respectively, and constituting. 
[0094] 

[Effect of the Invention]Since the wavelength of a beam branch can be changed according to this invention 
when the reflected wave length to the inputted wavelength multiplexing light controls the reflected wave 
length of a variable reflected wave length good transformation light reflection section according to the 
wavelength for light branching as explained in full detail above, Without requiring exchange of a light reflex 
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device, and extension/**** like before, even if change arises on beam branch wavelength by change of 
communication demand, etc., the light of an arbitrary wavelength can be freely chosen from a 
wavelength-multiplexing-light signal, and it can branch. 

[0095]Here the good light variation reflective device used for the above-mentioned reflected wave length 
good transformation light reflection section, At the time of non-voltage impressing, reflected wave length is 
located between the wavelength from which the above-mentioned wavelength multiplexing light differs, 
respectively, and it constitutes as a variable Bragg reflection filter with which the reflected wave length is 
changed according to impressed electromotive force, If voltage is impressed to the variable Bragg reflection 
filter with which reflected wave length is located between the wavelength which contains the wavelength for 
light branching at the time of light branching and the reflected wave length is changed into the wavelength 
for light branching, by low-loss. And the light branching / insertion device which can branch the light of an 
arbitrary wavelength without affecting the light of other wavelength are realized. 

[0096]At the time of non-voltage impressing, the above-mentioned good light variation reflective device has 
the same reflected wave length, and constitutes him as a variable Bragg reflection filter with which reflected 
wave length is changed according to impressed electromotive force, respectively, At the time of non-light 
branching, the reflected wave length of each of these variable Bragg reflection filters is located between the 
wavelength from which the above-mentioned wavelength multiplexing light differs, respectively, Voltage can 
be impressed to the variable Bragg reflection filter with which reflected wave length is located between the 
wavelength which sets at the time of light branching and contains the wavelength for light branching, and the 
reflected wave length can also be changed into the wavelength for light branching. Since all the reflected 
wave length in early stages of a variable Bragg reflection filter may be the same as long as it does in this 
way, the manufacturing cost is substantially reducible rather than the case where that from which reflected 
wave length differs is manufactured individually. 

[0097]In this invention, may provide the 1st optical power prohibition part which forbids the output of a 
beam branch, and between a reflected wave length good transformation light reflection section and an 
optical insert portion, If the 2nd optical power prohibition part which forbids the output of wavelength 
multiplexing light may be provided and it does in this way, Since it can avoid outputting the beam branch at 
that time, and the wavelength multiplexing light which passes without being reflected even if a collision of 
the above-mentioned reflected wave length takes place in a power up etc., it contributes to improvement in 
reliability and safety greatly. 

[0098]In this invention, the beam branch from a light branching part may be considered as an input, and a 
backlight reflection part with the reflection position characteristic that the reflection position characteristic 
decided according to the connection order of the above-mentioned good light variation reflective device is 
reverse may be provided. By providing this backlight reflection part, since the loss difference for every 
wavelength produced in a beam branch by the difference in the reflection position of reflected wave length 
is cancellable by a backlight reflection part, it can be made Mr. power **** for every wavelength of a beam 
branch. Therefore, a phenomenon which an error produces only on a part of wavelength according to 
transmission distance is avoidable. 

[0099]In this invention, the part of the beam branch from a light branching part, the passing beam which 
passed the reflected wave length good transformation light reflection section, and the wavelength 
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multiplexing light from an optical insert portion, or all the spectra are monitored, If it may be made to control 
the above-mentioned reflected wave length based on the spectrum monitored result and does in this way, 
Only the light of the wavelength for light branching can be reflected in a reflected wave length good 
transformation light reflection section very correctly, or the power of the wavelength multiplexing light 
which should transmit from an optical insert portion can be adjusted to the optimal state. Amendment etc. 
of the gap of reflected wave length which may be produced according to fine adjustment of the reflected 
wave length of a good light variation reflective device, change of apparatus environment, aging, etc. can also 
be performed, and the light branching / insertion device which can sufficiently respond also to prolonged 
employment can be realized. 

[0100]The reflection position characteristic of wavelength dependency may be given to the 
above-mentioned good light variation reflective device. Predetermined potential difference is specifically 
applied to two or more electrodes by which the series connection was mutually carried out via resistance in 
the guiding direction [ near the optical waveguide ], respectively, for example, and it is made to reflect the 
light of the above-mentioned reflected wave length in two or more positions corresponding to two or more 
above-mentioned electrodes. If it does in this way, in a good light variation reflective device, it will also 
become possible to compensate the distribution about one wave, and it will become possible to realize small 
and cheaply the light branching / insertion device in which dispersion compensation is also possible as 
compared with the case where a dispersion compensating fiber etc. are provided separately. 



[Translation done.] 
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irfeRlffifcflrSo &*>\ c©±i^ti, loOT-BRF 
4 0-i^rlO(D^fiA i \cmmtLtd^X^ti\ 

10©T-BRF4 0-i^T ; 7*;H-Jgit«fiA 1© 
mV^f F02MA i, A 1 +i!dffli:ttfej;i>o 

[0 0 4 9] fcfcU ±3e©<k-5 teftfi^U v HIBK* 

n^en^^^hsftf^fiA r ^ffia-rs«k5c^u 

-x^y^"4 3 - i ^r^^LfcT-BRF 4 0—1 JfeflF 

zct\ zoimicwm-tzittb. §t-brf 

4 0-1 ©7*7*71/ hKWiSStt-^ (fWAfi, A' ) 

[0 0 5 0] flp-fc, §T-BRF40-i% > ^tl^f 

n, #*JlffiinB#(cfc^T[ffit;sitfefiA' ^Wb, Efi 

nyFD-72 1 (SltS»#gP2 la) 
^KDy70ttC*3^Tt±T-BR F 4 0- 1 ©SWJSfi 
A' «**nJenWDM*©S38:Si6ftyu -y Klfflfcffifll 
L, Fa>y7Bf*J^T« Fn-y7^©&S^^t?&S 
HKMWlSS A ' tfiiSMTZ T-BRF40-1 tcpjf^ 
«E*fflftl A ' * Fa «y 7Wii©iS-M A i 

[00 5 1] <l<D£.5lC-ttltf* #T-BRF40-i 
lcMtSy'U-f^yy'4 3 - i «^T|SJCT<feV^© 
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sot - b r f as 4 *%>mmmrtiixa\,\ 

[0 0 5 2] fc£U ±ta©£?&«itt£ffiab£T 

— BR F pfl 4 (T-BRF40-O 0*$T?«:, Hi® 

1O0ADM1 fcLTffifflf 5*&fi, EPinltllfc: <fc o 

r j a y * y § * 5 § t - b r f 4 

0 - i ©K#f&S A ' ©WBtfWrST, ±j& Itltfbf 10 

<y 2 7 , 12 £<fcoTX;l/-)t&tf Fn >y fWDtilJ] 
*W±Z#Z£5lCt%o etHC<fc<3, OADMlOf 

[0 0 5 3] fcfc, Sfi^'J 7 PHEWf*!?^*;!/ 
bKftf&SAi' *<fflllf*<fcaii:^U— fW>^4 3 

- i fc^i&J&Sbfc T - B R F 4 0 - i ^ffofc«^C 
(±, ±e©)tS/+ -y # 7 , 12 tiW^^ife So J&U 
©<fc'5fCT-BRFg|54£T-BRF40-i ©£@}g 

*fc«>, wDM«*i«<9ic»ji-r*ii&o*a**¥ 20 

[0 0 5 4] IH-fe, H7tc#:i£Mc^*<fc?fc* 
««nfeT-BRF 4 0 - i TSif^nSSfiA i ©ft 
©7^ ft+J— *al^-*3lc36^tPK«4n** 

4 - 1 T*©#&S A i ©ft/W-&£f-T?&< &3fci6 

»*L<ft^ 30 

[0 0 5 5] Wa.tf0 8fcjj^r«fc5fC, 7^-9— 

+jW*3ohb7^ ffi^>3 c±) t, ye 

■9— *aU-*3fclfll*atffctJ-- +al/^3' 

>3b' ) Hfc±e©T-BRF»4fcHi;t,©*a!fi| 
ttdftfcfSo CO.fc3{cffift£fcS^bfcfc© 
*WTT» T-BRFg|$4£ KgiJ-T § fcfetc T T - B R 
F3U' J fc^KTSo 

[00 5 6] L^^jM^SCtCJ;!), T-B 
RFgP4tfel^T^-9— ^r^b-^3tc3fivMS:»7?SI* 40 
£nfcftS3:if, T-BRFBP4' t*5^T«^-*^ 

tLT> FP'y7ft©ft^g^©SWC<J;3PX©fcfS 
ot«ts;:i«^^ 0 ±IE©T- 

B R F §134 ' W-^aU-?3^60FD7^ 
*AAkU T-BRFgU4T»(DT-BRF40-iO 
SMSBIIteiST:Tj****OT-BR F»4tft>OE#Mft 

mm? %<dt*$> % 0 en tit), hd'^jcosri i 



- }£ S \Z ©&X ? - b 3 cfc 5 [IBS1- § 

[0057] j^tn ±j&<oz£<mf&2titc*tm&m 

©OADMlfiD»f^fC*3V>T, H9Stf0 1 0^#!lb 
ft««68¥3S-r*o S1\ 0ADMl©1l$OTA£ft3 
fc (H9(C^-rXf->y7 P A 1 , 0 1 0fCjjrf7.f-y ^B 
l) „ 3>ho-7 2ifcioT, Fay 7 
#ftfcO^T©:flte±*f«ll (0 9 fcjjVTXf- «y "/A 2 
~A8) fc, 7 F^ftfco^T©ji^±tt1;iJiP (Hi 0 
tCgnf7^B2~B5) «jn5o 
SAS#t*3^T, 7t^+'y^7, 1 2«^ft ; fftOFF 

m 5r«3t««fgi 9-1 &%n?ftmmMt>mm± 

<DVm Cost), 7Fft©^W^» fcfto-CVSfc 
©ff 

[0 0 5 8] FPy7° ^mcmsf 

T - B R F g|$ 4 ( 4 ' ) ©?Sftf|iffl|I]gg (B^fclfc) * 
K»bT* T— B R F h|5 4 (4' ) ©Mgftf-£fc&§ 

±T3 ; Xr-y^A 2) 0 ^1>T\ 3>hn— 52 1 
ft, WDM)t<Dft££*4flH CttS^aftftH) ^Fa 

•y^ (7F) imvm&x uci^xoimmfeitft 

iSi*iK^t$1it^ (Xf^7A4) e 
[0 0 5 9] 3V h P-v 2 1 tt, ±E 

©19ffiia^rt§fcSr3^T F a -y y&S A i 
T — BRF40— i tCftf SMnt|jE£»PbT FP-y 
^ifiSA i©WT-BRF4 0-i(CTSIt$n5J: 
9T-BRFg|54 (4' ) ©*)!» CSMftAMfP) 

^fr^d Uf7^A5) o c©i:$, py 

hn-7 2 1 fi, h7A7^7-r-9" 1 7{C<toT 

w?-tfm* £&%&o 

{CFd'y^jftS©^©**T-BRFiB54 (4' ) (CT 

[0060] c©tt, 7 Pftfa<oi[&±wm 
icmstZt, ayha-7 2lii, Ml Oicfntiio 

(BStlg) *KHibTifig££i5 2 0©SS^-Sfc 
ft * J: 5 M»T S C fc <fc o T , fflJt^ { b «fc S iftS^ 
S«U8©^»%l»±b (XT77B2) » P> 
hn-7 2 Hi, WDM^©iSfi : ^««S (Sfi^i:^ 
ftH) ^FP-yy (7F) *tm©ftSSA i tco^T© 

«aaa«*(fft5 (xf77B3) . 

[006 1] fit, OkVM\<Dm.Wm.XWl<DV*- 

S/*V*7. 1 2^^-n^nON^cffi{C$IJ»b (Xf7 
■/A 6) , X^^h7^7^7^-9 i> l 6T**-2£ft5 
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gg6, 1 9 - i ©SB«^IS*©ttffifr6»*fc:«'J> 
(xa-7M» ; Xf7/A7, xf-y^B 

4) , *■©&«, ±IHcO^AW?nScfc^±IE»Ji 

5) „ 

[00 6 2] C©J;-5{CLT, Ha<y7 (X;l/-) /7 10 

So bps, K7y72-?mmzntcmmm2 2fr£© 

W D * a I/- 2 3 £ffit3 LT T - B R F g|S 

4(CA*^n, C©T-BRFgfl4fc*5l^THn>y7& 
ftA i O^SMSnT^+l— +aW^3fcKt), El 
8tJ;D±aLft±9l!:»- +aI/^3' RtfT- 
BRFg|54' *«E*lUfc©^ StfKHWl 3MtfjS 

tix, i tt«ic^*sn^sfini 1 4 - i tTSfs^n 

[0 0 6 33 -S, T-B R F»4fcTEW3tl4*V3 20 
fcX^-ftfi, Jt^jftffl58fcT, »ft£.S»2 0fr6>© 

7-{cS?itl@2ftT)fc£a§g&2 3^{l£ft3 0 
T, #*©EM?^©S?{fcft£fc:«fcoTFn<y7 
-) /TKStfU i fc«H*£5I!i:fto&JSHrl4s 

T-BRF40-1 icM-?%mumE.*ffl'm?zr£tf 

[0 0 6 4] «±Oi5lcLt, ffi«l£T% Lfrfc, ffi 
ESS A i ©7fr£^©{tii©i&fiA k©ftfc!&»£:5*.-f 30 
K7 F/ Ha -y 5 C £©?£ 50 ADM 1 tf^IgS 
n§ 0 ±|H©X^ b7A7^-r+fl 5-17 
its T — B R F o|54 (4' ) ©EttjSSOffiBSE^ 3£ 
fc^H^Kft* if fc: «fc o T £ i; 3 S ESf Kfi 

[0 0 6 5] *fe, JSRLfeWCtt, T^F^AT^ 
9>f1fl 5~1 7{c«kD, Ha>y7ft, X^-ftfeitf 
iMfiWDM^O^T^-^LTt/^A^ Cft £©-§!$ 40 
©»fc?«J;9li:LTU^„ BPS, WAtf, X 
/l/-)fcffl©X^* h -5 L,7i-^-f Ifl 5 (tWILT, F 
ny»^ F^AT^f-tf 1 7f^^Lf; 

h;Wc«fc9 FP'^iSA i ©/<7-lf— Jutflft 
Ai:&5cfc5{CT-BRFg|$4 (4' ) ©EPAPffciJil^J 
»LTfe«fcV>U iffifc:, Fa>y>0fti!©X^FvA7 

B R F §|54 (4' ) ©fflin*Jttl£M»LTfc£V\> $ so 



[00 6 6] ST, dCTN -IRE, WDMft©&Sfi 

osmuK«t 1 0 g b P s uL±Kttzt. ftmmimn 
Komtf&zrcib, fttmmi chsicbdcf) # 
amicus* c©#M««, 
«f« c fcj^-etntf *t ^©t% ctttcovTfc t - b 

RFg|54©Jia^fiJffl-rtltf^STSSo BP'S, &T- 
B R F 4 0 - i K*JttSR*f«S A i ©Kt>ffi««!> 

ufe«»©«ai4 1 i*s», <:n&©M4 1 ira 

*\ ^Sfifii«r*tO«fc5KSj«ELTT-BRF4 
0' - i £«$U ^©*SH®4 4te5#S*ttM ( I V 
1-V2 |) %irtt&C£V, ft#«§&4 0K*JLTX 

[0 0 6 7] COj:dk:#WLfcT-BRF 4 0' - i 

sirens <:££&*©•?, ±iBWiM*»braw 

xu~f (Mxn-/) tiBM-ntf, l«»co^ 
Hi 2£j§Vrj;3fc, o©T-BRF 4 0- i £Fa>y 

7»s» (n) #£tt£®teS9jsarrtt& a^vvd 
m^©&^sa i (bm&znznnmzcttfuim. 

£%%o 

[00 6 8] OtO, COli^OT-BRF 4 0' -i 
fi, WtIBc£oTSS«ilA i tfRTS©>TO£R« 

ot, 1 0 g b P s u±(D^m^&&v^m^nrcw dm 

mc-o^x, DCF*ffl8Uk:Stt*c4:ft<, SW&S 

(Hay a i ©^©^it^fflfi-r set tfvjm 
£%Qs ftm®mm* oadmi ^msL^micm 

mtZCt&VlS&o t/c, C©i#^fi, DCFWij 

[0 0 6 9] WT, *©ll#»fc^fffifc:o^TBiW 
■T5 0 01 3tt»«1i«WtLT«.«llM-«T-BRF 
g|54A (WT> «MWi«T-BRFff4 AfcV^Cfc«« 
*S) ©WS^filSWfc^-r^iiiH, SI 4tiC©Kl 
3 {C^f^SSCfflfi T — BRFp|?4A©B — B ^IWtS £ 

[0 0 7 0] Cft&OBl 3St>*Hl 4tC7S-Tcj:'5fc, 
*^®[««T-BRFg|54A^, Kflft (WDM« * 
iHS-T 337S40atC©n7Ji40a ©jWffiSPteaa 
l«ftft^7'y H«4 0 b, 4 0cfc**rLTJ8*ttW 
SI^4 0^*x.§ti: i £,}C, C©>t^SSS4 0©-73 

(*5v H® 4 0 b M) OMflHc^HSR 4 0 t&m 

% x ? wm x . «Kc»(t en^nfiome 44-1 
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ts ®ft (t^v Fi4 o cm <Dmmc&&$nfcM 

[0 0 7 1 ] ■?■ LT, l:,!d«tll^®4 4- 1 {*, Hi 5 

m-rz i #©«*4 1 1 wotJssf Dtticjf oftwe 

SUfiWt^9-y KB 4 0 bflJOBSSPt^V-r-f y^*n 
TffM^ftTVSo ft&\ HI 4fC33VVT« ffi*§4 1 2 

[0 0 7 2] 1 0*5 Cfc-p, HI lftOF 

H l 2 M**1»J8fc W©*WW<^*ft*, ftfc\ H 
1 4i4?{c}i;^:tT7Kf<fc9tc, ±ts<D c lffi4 l uttti 

Mix 37*4 0a*£»-rsftfcK*£4**«fc3 
'>&<tfe37i4 0 ai:^77 K14 0 bOgUMffifr 

[007 3] m<DM®.mtLT&, mxim 1 6 

fc^'T.fcdt, ilcSSlaW W p%feoi*4 1 o± 20 
fc, WffifcjWJSflWM 10 a, 4 1 0 b%$LTlfii& 
<D»S4 1 lWM(^>f^n5Cam6 
ft*. C€>«t3tetTt>, HI l&tfBl 2(OTrf#£$ 

tmm<Dnm%m?%c£mmx*&z 0 ft*, 

H 1 6fC*JVvrV 1 ~V 5«*|{*4 1 OOffiNfflU 1 0 
a, 4 1 0 bfC*&^Htfc^t{C^4 1 0±<D"«iu 

#XP-7±{cg^fcLTi/>sci:£#bLT^5o 

[0 0 7 4] COJtfrfc, WDMft<Di£ft£*j& 

fc, H 1 7 icmt <fc 5 fc, 3M«T — BR FSP4 At 
R C t» 0*5S»k: T — B R F nl3 (tfftflHRJBtt 

KlttlQ 4 B i: LTJ ftt?— *al^-*3' ^/TLTlg 

[0 0 7 5] CflST?, OA DM1 (7F/FP 

fcHJeLTKWfcfrftofcjtfc Jt^ 

J:S&T-BRF*iflJfflLT^3i'e*So BPS, Hi 8 40 
(A) (C^-r ( t5fc±aiLfcT-BRFg|54%fflV^T« 
j£Sftfcj*» (C<0i&£(i4O) OOAD (Optical Ad 
d Drop) 0SS3 1 A~3 1 D£\ HI 8 (B) fC^f<fc 
Hi Stc^-f^^W-rs^^nxn^i'MHlK 
3 2tC*fLTS-fi?LT, ft*P*3** HRB 1' *3t 

[0 0 7 6] CCf, Hi 9f^jVfft*PXP**F[Il 
K3 2(C*5^T, 3 2a~3 2 ctt^n^njt-y— *a 

u-* 3 tra«o«rtt*w*r*3ie-9--*3. u-*, 3 3 

ttA***3»«W53fc*y7*^t>-r a ft*5> #ft* 50 



16 

BW^hBBS 2O*«tt0ADlHl»3 1 At ©ft 
IS»SaLfc«$T?&0, OAD0SS3 1 B~3 1 

[0 0 7 7] C<0,fc5ft*jSfc«fc»J, BU^^h 
I3&3 2m 0fl*fcf> 0ADlHlgS3 1 AOT-BRF 
i$4T-Jgftf£ftfcS*f (K0 7^) JtoBV. A*j#-F 

"D" ^jMCT^*-/5 3 3fcA7^$n> CCDfttlf^ 
3 3 ICT 3 MSIlTf ftf tlM-+a 3 2 a 
-3 2 c$IST'T-BRFg|54' 'WflStU WT- 
B R FSP4 ' T*&MZftTmtl$-h "A" - "C" *\ 

[0 0 7 8] *LT» HI 8 (B) iC7jk?£r>lC, mtl 

tf-h "A" ^6ffl**nfe5tttjMI«fi (*■*>* 

/w fcLTSMsn, "b" frfctaastifc 

Jtttt7F*fcLrOAD@»3 1 D<Wte*?7 8te7Jj 
T0ADHIES3 1 B<DJt±l~7 : 7Q\CXlT$ftZ>o CC 

X\ &T-BRFSJ4' tztt-rzQ}uam&%fflmLTT 
- b r f m 4 ' T*<Dmmm a i zmwrtuis &m<d 
mmx "a" ~ "c" ^tbjrrscttf 

pJfifcftSo OgtK OAD0S&3 1 A~3 1 D'VDA 
-Mt (WDMft) ©d^ftaojftftA i©ft%ffit©4 

So 

[0 0 7 9] Lfrfc, C T-BRF»4*ffl 
X3**Fi6S (SftTSfi) A lOgMfcttLTfc* T 

-br fam K^swftrtffiwwoa-pjiwtfc^jsr 

§ C Jb^-e**. ft*, ±BO T - B R F % 4 , 
4' (4, iMWf««tbTfe«i-rST-BRFaJ4 
A, 4B£KMTtM COcfc^fC-rtl^ ft* 
DW^HStr K*V»Tt., DCFftif^rMc 

^it-r* tc, i o g b p s w±o^H3is-esp$n/cw 

DM«fcfe»iS , r**o S/c, HI 8 (A) ICTfstT- 
B R F pR4 (4 A) fCOV^Tfc, lu^bfcH6^H8 
(HI 7) fcjjVr«Wfc:LTt>«fc<> ^ti^'n, SufSi: 

[0 0 8 0] <tC5T\ ±E©a^d!-h "A" A^&CD 
ft(±, ^-OJBTfOfWlOfcAKl^Jftftfc^lWSi&R* 1 
fe§ BufBOO A D M 1 {Cfe^«J6S^«SP 1 

AWG (rWSIKK) 7^;l/*ft^*ffl^T»SSK 

sctfe^sns^ cock^c/w^rftA 

0«S#*a^ 1 0 Oftgfl* 5 1 0 0 

n«ft Sft * re, loo »S»© F p F 
Ofcfetc 1 0 Ofl©3ta****fflatLftttn{fft6ft 
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tot, commvfrftoiDmmx^-x 

[0 0 8 1] LfrU UlicOADMiWnxa* 

SIl^WDM^y hv-zias^T, WDMft©JtAS 

g£«Stfi oo&ft-eSofct-r^i:, il'g, 

KT? K p <y ^T^*iR«Rti, 1 0 0 $ft<fc »? fc'>&^ 

[0 0 8 2] OS 1 ), 0IJ*fcf > K©«*7 K/ F io 

n >y rmmmzmcm* \ em&t ttu& t-brf 

5 SS^StgP 1 3 a Rtf iJgft^USP 2 0a (lit 

^-r o a d m i ~?imecft$&%> 1 3 atf sg£sas 2 0 
&g«sa# defl) 

^3 R Fg|54' £*X^-F 

[0083] cnic<feo> as#a/»«fc^B*HK 

X 3 * * h mm 1 ' Jf>0 A D M 1 «>***>M!{k*H* 
C &*5, H2 0fC^"r*«K*V>Ttx T 

-BRFW4 J f»4' Ji, T — BRFS54A, 4 BtCgt 

fc, KS#!£gf!l 3 a (13) *«g££aP2 0a (2 
0) fc/B^*T-BRF»4' (4B) lC~D^Xl&>&? 

[0 0 8 4] 

±5fiUfc3taiBB*t?tt, T-BRF§54 C4' , 4 A, 
4B) AiaSiJtlSl^^T^Stf, 7 V/ FO'V"/ 

1 «0*Tfeniif, 1 «*JlS©t>©T'«fclr\, 
OSD, T — B R F g|5 4 (4' , 4A, 4 B) (C{i, T 
-BRF4 0-i (4 0' - i) #1 OTEWRtf-StlT 

[0 0 8 5] $fc, ±aiLfcHM^T'{±> T-BRF 
pP4A©T — BRF 4 0' - i tf, RlSJtSW'r/WX 40 

fcbTO«ifc*«fflUTV^*^ ton, #SMiii««fi& 
[0 0 8 6] -#IH 

ewe i ] x**nfc»«#a3tfc:jtw«s«*ft*« 



[0 0 8 7] [#IE2) iSSt-f&fi^iU^St-tgP 
[0088] [ft £ 3 ] KRTSJtSlt-r / W X#\ * 

[00 8 9] [#£ 4 ) gMJfcSI*? 1 / W x*<, * 

n^n, ?WEEBUni9K^^TBi;fi««***ru en 
niciSRit*ft«Hft»r *bt*^9 v mm? jfrzic 

[0 0 9 0] [#155] RirtSittOffl^ftSt^-r*^ 
IKJttffl*SliW3W»»J6nfcCi:«W«i:-«-«» ttiB4 

[#126] RR»»gBr«S!^SI*»fcK3tWAa51: 
ASBo 

[00 9 1] (ttfE 7 ] K)ta-«9Jfr 5 cDM^-iS^^ 
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[0092] [f^a 9 ] ymmtwM?^ xt, is 
ami o) mm.%HM"r>^*t>\ ztizn, m 

§ , nm 9 momim/wkmh 

[0 0 9 3] (Mil] *2j*hfeS*£*?te*» 

nsi/t*^ LTffls tmmmz tirc&mowmtz* 20 
ft*T*tf*nfcc Ttstfxv^Xo 

[0 0 9 4] 

t # § ot?, afimsosf b« Hie* o t»k« 

[0 0 9 5] ±IH<DS««fi5J^S^Sftfgf5{C 

^^■f t^ft-r s c £<dx% zytftva/n xwmtim « 
[0096] ±ta©pr^3iesi*x/wx{i, *n 

^n, JPftEBiiw^fcfevtBIUEWSS^U Win 
TOcisi;Tjg»»fi^Msn§ rMt^ >y ?my 
jhztLxmtfiLx, imftmmz&^xz.i\t><D& 
nm? -y 9m7 4fr*<ommm*ti*ft±jsm. 



[0097] »««oni**si±-r 
^a^w^bfti/^^fc-rscfc^-p**©-?, mm 

[0 0 9 8] *5»flTf«, )16iMftlW(»60»tt 

tx\ s*fMfiosiffett©)it/^c*oT^iig^{c^t; 

x?-#*£ Li 5 «fc 9 ftS!**lHl»-r 5 C fc ^T**5o 

[0099] ^eap^6©»« 

ft, S*tSfi«I«S!^S*HB5%ii5fltfcaia3tStfJt» 
AgP^6c0SS^«ftO 5 % O^iSfe L < «^T07.^ 

A^^<DiMft^#sfi:^«fto^7-^®)i^mi 

9 c i: fe-p*. gjwiaoafflti: t,+^wjEnr^ftye»(S 
[0100] ft*, ±B©BrajttKW7*^^^tea:, & 

COi^ctnil BT^ftSMx^WXfcfc'^T, IS 
MfepJ^ft^iK/ffiASK^ »««lfll7r^Mfti! 

ran *m±<D~mmmm%mm/mKmt 

LXCO 0 A D MeMtiMti&t 7o «y ^ HT'feSo 
[H2] Hifc^-rf-i— f7;l/^>y^S*f7-f;l/^ 
(T-BRF) KM(C^t¥M-e$So 
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21 

[03] H2fc^T-BRF»OA-A55tBWiB*aS 

im 4 ] m 2 stf m 3 fc^t t-brf g^^fgng 

[0 5] H3lcj5W^U— r^y^<Dx7*;l/hHlit« 

im e ] 0 4 tcTjvr t - b r f gpfc^asaa l /c#» 

[0 7 ] 0 4 fcjjVT T-BRF SSfcfc^T K a V 

[08] 0 7tc^;-r Kn>y7 p )t^7-£Df-;I/h^-v> 

[09] ilit/TtOADMOlf^ (KPyTVX;!/- 

[01 0] 0nc^-rOADM©»|fF (7F/jft) *M 

[011] *&«JBflgfcffiS^ffifltflMg*fc ofcT — 
B R FiW3*«*«j«WlES?r^ , a'5» *HT?fc3o 
[01 2] 01 lfc^T-BRF**£«IM*Wtfl| 20 

[01 3] 01 uca^-T-BRFaMMiwrawjaM) 

[01 4] 01 Sfc^f T-BRFg|5<DB-B£8ttrffi 

[01 5] 01 3^^-r*ffi^ffi^LT^-riisw¥ 
S0-e^5o 

[01 6] 01 ucmrT-BRF®zmm?zm<Dm 

[01 7] 01 lfc^-TT-BRFaJfCfe^T^CSffi 30 

[018] (A), (B) tt^-fnt»*3feSBB«fc«* 
[01 9] 01 8fc3^ft*DX3*£h@R©*l«fl| 

[020] xmffimcte&yttuxttirhmi (o 

ADM) ©T^fi^fi^WcirB Lfc«JS**f 7* 
n-y^0T'£3o 

[02 1] fif*O0 A D MO«Wlffil*^t7P y ^B-P 40 

[02 2] «O0ADMcDffi<D*^iJ^-r7"n-y^ 
0T?feS o 

[02 3] •77y75Mty4fr$%mWi:Wk<D0PiD 



#12002-1 56667 

22 

1 0 A D M (Optical Add Drop Multiplexer \ 

/WASH) 

l' ^nxn^hgg 
2, i o Jtry? 

3 JtlM'aU-* 

3', 32a~32c, 34 f^aW^ 
3a~3c )t7^> 

4 ^7;l/77'yysftf7-i';b^ (t-brf) 

4' f-o.— f7)W7V>f&M74)\>$ (T-BR 

F) ($7^^) 

4 A {ftWMm T-BRFgP 

4 B (tfMffit) T - B R F gfl (tfB^flti&tKa* 

ao 

5, 9, 11, 3 3 itfs-fv 

6, 19-1-1 9-n imt&f&Sk 

7 GBiftfflfis&tao 

8 ^a-Mgp (ft* 75? ; %m A® 
12 jt^*** (»Kjta*«±ao 

13, 13a ifcfttfSigB 

1 4- 1-1 4-n ft^ga 

15- 17 7^ h-5A7^^1f (t=?#80 

1 s-i-i 8-n %mm 

2 0, 2 0 a ffi&mZSM 
2 1 3>hn-7 

2 1 a 

21b %^9^MfPff 

2 1 c ^|£)tMi»Jf^ 

22, 23 yt&m 

3 1 A- 3 1 D 0 A D (Optical Add Drop) IslBS 

3 2 )t*nX3**MaiS 

40 Kmm 

40a 3 71 

4 0 b, 4 0c KB 

4 0- 1— 4 0-n, 4 0' -1—40' -n ^a — 

7"7;P7"7>y^gft7w;U^ (t-brf) 
4 1-1-41 -n. 42, 411 *« 
43-l~43-n yu-f^yy 
4 4 

4 4 - 1 - 4 4 - n Wf& 
4 10 

4 10a, 410b MB 
4 1 2 



(14) 



WWl 2 0 0 2 - 1 5 6 6 6 7 



SPW«E EP5J*E EP"?T»EE EP»J*B 

«L, 40 " 2 40-3 «-n 



MIL 



41-2 * 1_4 



[0 5] 

A1 A2 A3 A4 



DS61 



t t t T ■ 

AV A2' A3' A4' 




[09] 



92002-1 56667 



Q START ) 



X 



VAT6£ooflj{aH&5£ 



T-BRF*l|fflI 

•SA1 7lzM=E-$£tl%t!ayZf 

/ tv-tf&xttez&oi zmm 

SA1 5\Z&\>)*:-$ZftZ)*)l,-% 



VAT6(Di«M£&*|::&'>*<|fip / 
SA16IZcfc§!»jS*lj»|Cj:tJ^<7) ^ 




(18) 



WW 2 0 0 2- 1 56667 



START J 



MM® A 



7K$£CDVAT1 9-i£7.P-?f|H]ftl 
TKsRftl3ttS-r*VAT©**l:*«/j|z 

SA16IC*4»ajMWl3j:yaS(D/^~II 



-B4 





- ^ — , 






Lp 






?j* 


: * : 





(19) 



WHj 2 0 0 2-1 56667 



[I I 8] 
(A) 




(B) 



1' :^P7.n^KSit 











OADISIS 









r 



(20) 



ftlffl 2 0 0 2 - 1 5 6 6 6 7 



[02 2] 




DROP 



[02 3] 

300:OADM 




(51) Int. CI. 7 !WJg2^ FI f-73-K(##) 

H 0 4 J 14/02 

F 2H079 AA02 AA12 BA01 CA07 DA02 

EA03 EB15 FA04 GA01 HA07 

KA08 KA20 

2K002 AA02 AB34 BA06 DA06 EA07 

EB12 HA03 

5K002 AA01 AA03 BA02 BA04 BA05 

BA21 CA01 CA14 DA02 FA01 



